Maturation of cytosolic iron-sulfur proteins requires glutathione.
Glutathione is the major protective agent against oxidative stress in Saccharomyces cerevisiae. Deletion of the GSH1 gene (strain Deltagsh1) encoding the enzyme that catalyzes the first step of glutathione biosynthesis leads to growth arrest, which can be relieved by either glutathione or reducing agents such as dithiothreitol. Because defects in the biosynthesis of cellular iron-sulfur (Fe/S) proteins are associated with increases in glutathione levels, we examined the consequences of glutathione depletion on this essential process. No significant defects were detected in the amounts, activities, and maturation of mitochondrial Fe/S proteins in glutathione-depleted Deltagsh1 cells. On the contrary, the maturation of extra-mitochondrial Fe/S proteins was decreased substantially. The defect was rectified neither by addition of dithiothreitol nor under anaerobic conditions excluding oxidative damage of Fe/S clusters. A double mutant in GSH1 and ATM1 encoding a mitochondrial ATP binding cassette (ABC) transporter involved in cytosolic Fe/S protein maturation is nonviable even in the presence of dithiothreitol. Similar to atm1 and other mutants defective in cytosolic Fe/S protein maturation, mitochondria from glutathione-depleted Deltagsh1 cells accumulated high amounts of iron. Together, our data demonstrate that glutathione, in addition to its protective role against oxidative damage, performs a novel and specific function in the maturation of cytosolic Fe/S proteins.